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(57) Abstract: The invention relates to an electrosurgical instrument with a proximal end and a distal end, comprising a jaw part
arrangement at the distal end which has a first jaw part and a second jaw part movable relative thereto, wherein the jaw parts are
transferable relative to one another from an opening position into a gripping position, in which they are closer to one another than in
the opening position. Each jaw part has at least one electrode that can be connected to an electrical energy source and electrodes of
the two jaw parts can cooperate with one another to seal body tissue held between the jaw parts in the gripping position. The
electrosurgical instrument further comprises an actuating device for transferring the jaw parts from the opening position to the
gripping position, and a device for limiting the closing width of the jaw parts when they are transferred from the opening position to
the gripping position. Said device comprises a plurality of limiting elements, a maximum of two limiting elements being arranged on
one jaw part. Said limiting elements are designed as electrically insulating spacer members projecting from the jaw part in the
direction of the other jaw part over a sealing surface formed by the at least one electrode of the jaw part, at least one spacer member
being arranged at the distal end of the jaw part arrangement.
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Die Erfindung betrifft ein elektrochirurgtsches Instrument mit einem proximalen Ende und einem distalen Ende, umfassend eine
Maulteilanordnung am distalen Ende, die ein erstes Maulteil sowie ein relativ zu diesem bewegliches zweites Maulteil aufweist,
wobei die Maulteile relativ zueinander von einer Offnungsstellung in eine Greifstellung iiberfiihrbar sind, in welcher Greifstellung
sie niher aneinander angeordnet sind als in der Offnungsstellung, wobei jedes Maulteil mindestens eine mit einer elektrischen
Energiequelle verbindbare Elektrode aufweist und Elektroden beider Maulteile zum Versiegeln von in der Greifstellung zwischen
den Maulteilen gehaltenem Korpergewebe zusammenwirken kénnen, eine Betdtigungseinrichtung zum Uberfiihren der Maulteile
von der Offnungsstellung in die Greifstellung, und eine Einrichtung zum Begrenzen der SchlieBweite der Maulteile, wenn diese
von der Offnungsstellung in die Greifstellung iiberfiihrt werden. Die Einrichtung weist eine Mehrzahl von Begrenzungselementen
auf, von denen an einem Maulteil maximal zwei Begrenzungselemente angeordnet sind, die als vom Maulteil in Richtung des
anderen Maulteils iiber eine von der mindestens einen Elektrode des Maulteils ausgebildete Versiegelungsfldche
hervorspringendes, elektrisch isolierendes Abstandsglied ausgestaltet sind, wovon mindestens ein Abstandsglied an einem distalen
Endbereich der Mautteilanordnung angeordnet ist.



Electrosurgical Instrument

The invention relates to an electrosurgical instrument including a proximal end and a
distal end, comprising a jaw member assembly at the distal end which includes a first
jaw member and a second jaw member movable relative to the former, the jaw
members being adapted to be transferred relative to each other from an opening
position into a gripping position in which gripping position they are arranged more
closely to each other than in the opening position, wherein each jaw member has at
least one electrode connectable to an electric power source and electrodes of both
jaw members are adapted to interact for sealing body tissue held between the jaw
members in the gripping position, actuating means for transferring the jaw members
from the opening position into the gripping position and means for limiting the closing
width of the jaw members, when they are transferred from the opening position into
the gripping position.

An electrosurgical instrument of this type is described, for example, in EP 1 123 058
B1 and in EP 1 372 507 B1. In order to seal body tissue by means of the instrument
the jaw members can be transferred from the opening position into the gripping
position via the actuating means so that tissue to be sealed is caught between the
jaw members. In the present case the gripping position can also be referred to as
closing position. By additionally applying electric voltage between the electrodes of
both jaw members the body tissue can be sealed by electrosurgery. The means for
limiting the closing width, hereinafter simply abbreviated to “means”, is provided so
that the jaw members are not approximated to each other so closely in the gripping
position that the at least one electrode of the first jaw member and the at least one
electrode of the second jaw member contact each other. In this way electric short-

circuit is to be prevented between the electrodes of the jaw members.

The terms “proximal” and “distal” in the present case have to be understood to relate
to a user manipulating the instrument. The user manipulates the instrument from the

proximal end and acts on the body tissue by the distal end.



It is the object of the present invention to provide an electrosurgical instrument of the
type mentioned in the beginning by which an improved sealing result can be
achieved.

This object is achieved, according to the invention, in a generic electrosurgical
instrument in that the means includes a plurality of limiting elements at most two
limiting elements of which are disposed at one jaw member which limiting elements
are configured as an electrically insulating spacer projecting from the jaw member
toward the other jaw member over a sealing surface formed by the at least one
electrode of the jaw member, at least one spacer thereof being arranged at a distal
end portion of the jaw member assembly.

The means for limiting the closing width comprises a plurality of limiting elements.
The limiting elements can be in the form of spacers with at least one spacer being
provided. The spacer projects from the sealing surface of the at least one electrode
of the jaw member to which it is fixed in the direction of the other jaw member and is
capable of contacting the other jaw member. By means of the at least one spacer the
electrodes can be largely prevented from contacting each other in the gripping
position so that also short-circuit can be largely prevented. At least one spaceris
disposed at a distal end portion, especially at the distal end of the jaw member
assembly. In this way the closing width of the jaw members can be limited at the
distal end portion which is especially advantageous in practice when the jaw
members are formed to be curved toward each other at the distal end or are biased
relative to each other. Furthermore, at one jaw member a total of at most two spacers
are provided, wherein at each of the jaw members 0, 1 or 2 spacers can be provided.
In practice, this turns out to be sufficient for preventing short-circuit of the electrodes
in the gripping position, on the one hand, and to be beneficial to perfect sealing of the
body tissue, on the other hand, because the number of spacers is limited to an as low
number as possible. As a result, an improved sealing effect is obtained by means of

the instrument according to the invention.

In an advantageous embodiment of the instrument according to the invention it turns

out to be favorable, when only a total of two limiting elements in the form of spacers
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are provided. At least one of them is arranged, as explained before, at a distal end

portion of the jaw member assembly.

The two spacers can be arranged, for example, at different jaw members so that one

spacer is arranged at each jaw member.

It is also imaginable that the two spacers are arranged at the same jaw member and

at the respective other jaw member no spacer is arranged.

In a different advantageous embodiment it may be provided that at each jaw member
at least one spacer is arranged with at least one spacer thereof being disposed at a

distal end portion of the jaw member assembly.

Furthermore, it may be provided that two spacers arranged at a jaw member are
arranged in the proximal-distal direction at the same or substantially at the same
position, wherein the two spacers can be arranged, for example, transversely to the
proximal-distal direction laterally adjacent each other at the jaw member. This
permits, for instance, to avoid transverse strain between the jaw members in the
gripping position, especially when the spacers are disposed in symmetry relative to
each other transversely to the proximal-distal direction at the jaw member. Thus the

body tissue can be better caught.

It can be provided that at least two spacers, and especially all spacers, have an

identical configuration.

In another advantageous embodiment of the instrument according to the invention, it
can be provided that at the distal end portion of the jaw member assembly exactly

one spacer is arranged.

For example, the spacer is arranged in the center of the distal end portion with

respect to a direction orientated transversely to the proximal-distal direction.

Moreover, it is favorably provided that at least one or else exactly one spacer is

arranged proximally relative to the distal end portion and especially at a proximal end



portion of the jaw member. A limitation of the closing width thus can obtained also
proximally, for instance at the proximal end portion of the jaw member and,

consequently, electric short-circuit can be prevented.

Preferably, it can be provided that at least one spacer is integrated in the at least one
electrode of the jaw member at which it is disposed. The electrode can comprise a
recess in which the spacer is inserted, for instance. The electrode also can have a
breakthrough through which the spacer passes the electrode in the direction of the

respective other jaw member.

In particular, all spacers can be integrated in the at least one electrode of the jaw

member to which they are fixed.

It is also favorable when at least one spacer is formed integrally with a support
element of the jaw member at which it is disposed for the at least one electrode of
said jaw member. This permits achieving a structurally simple configuration of the
instrument.

In particular, all spacers can be formed integrally with a support element of the jaw
member at which each of them is disposed for the at least one electrode of said jaw

member.

It is beneficial when the instrument comprises a cutting means for severing body
tissue held between the jaw members in the gripping position thereof, the cutting
means including a cutting element which is or can be arranged transversely to the
proximal-distal direction between two sealing surface portions of the respective at
least one electrode of the jaw members. By means of such instrument the tissue
cannot only be sealed but can also be severed by the cutting element. At each jaw
member two sealing surface portions are provided transversely to the proximal-distal

direction so that the body tissue can be sealed on both sides of the cutting element.

In an advantageous embodiment of the instrument the cutting element can be

provided to be held at either of the jaw members.



In a different advantageous embodiment of the instrument the cutting means
comprises an actuating element for moving the cutting element in the proximal-distal
direction and for transferring the same from a retracted position into an advanced
position, wherein body tissue held between the jaw members in the gripping position
thereof during transfer is severed. This enables a user to activate the cutting function

of the instrument only as required by acting on the actuating element.

It is imaginable that at least one jaw member has two separate electrodes each of

which forms a sealing surface portion.

Furthermore, it is possible that at least one jaw member has an electrode forming
both sealing surface portions.

In practice it turns out to be advantageous for uniformly limiting the closing width,
when at least one spacer is arranged on each side of the cutting element
transversely to the proximal-distal direction. In the case of the afore-mentioned
movable cutting element this has to be understood as being related to a position
thereof which it can adopt during transfer from the retracted position into the

advanced position for severing tissue between the sealing surface portions.

It can especially be provided that exactly one spacer is arranged on each side of the
cutting element.

It turns out to be favorable when the means for limiting the closing width comprises at
least one further limiting element which is not in the form of a spacer and which is
arranged proximally with respect to the at least one spacer disposed at the distal end
portion of the jaw member assembly. This enables the closing width of the jaw
members to be limited in an even more reliable manner, namely on the one hand by
means of the at least one spacer at the distal end portion and, on the other hand, by

means of another more proximal limiting element.

It is of advantage when the instrument includes a jaw member support for the first jaw
member with the second jaw member being pivotal relative thereto for transferring

the jaw members from the opening position into the gripping position, and when the



first jaw member is pivotal relative to the jaw member support about a pivot axis
orientated transversely to a longitudinal direction defined by said jaw member
support. This is advantageous as upon transferring the jaw members into the gripping
position the electrodes thereof can approximate to each other in parallel so that the
jaw members can have a uniform distance over the entire sealing surfaces of the
electrodes ideally in the proximal-distal direction and transversely thereto. The body

tissue in this way can be sealed in a uniform and reliable manner.

It may be provided that the distal end of the first jaw member is biased in the direction
of the distal end of the second jaw member so as to engage behind tissue to be

sealed and thus better seize the same.

It is favorable when the means for limiting the closing width comprises at least one
further limiting element in the form of a first stop member being arranged at the first
jaw member as well as at least one further limiting element in the form of a second
stop member being arranged at the jaw member support and interacting for limiting
the pivoting motion of the first jaw member relative to the jaw member support such
that the proximal end of the first jaw member is pivoted toward the second jaw
member. The closing width of the jaw members can be limited even more reliably by

the further limiting elements in the form of stop members.

It can especially be provided that the stop members limit the pivoting motion such
that upon interaction thereof the sealing surface formed by the at least one electrode
of the first jaw member is orientated in parallel to the longitudinal direction defined by

the jaw member support.

A structurally simple configuration may provide that the stop members are designed
as steps of the first jaw member or of the jaw member support adapted to be

attached to each other.

The stop members preferably constitute guide members for guiding the first jaw
member during pivoting relative to the jaw member support. In this way the jaw
member can be pivoted in a defined manner and the closing width of the jaw

members can be additionally limited.



As an alternative or in addition, it may be provided that one stop member is in the
form of an oblong hole and the stop member interacting therewith is in the form of a
pin engaging in the oblong hole. Stop members of this type can form the afore-

mentioned guide members, for example.

As an alternative or in addition, it may be provided that the at least one stop member
forms an adjustable actuator which is adjustable relative to the first jaw member and
relative to the jaw member support, respectively. This enables the closing width to be

adjusted by manipulating the actuator, for instance ex-works or by the user.

It is favorable when the actuator is adjustable to be locked.

In an advantageous embodiment of the instrument the stop members can be
provided to be arranged on a side of the first jaw member and of the jaw member

support facing away from the second jaw member.

As an alternative or in addition, it may be provided that the stop members are
arranged on a side of the first jaw member and of the jaw member support facing the
second jaw member.

For achieving a structurally simple configuration it is favorable when the stop
members are formed integrally with a support element for the at least one electrode

of the first jaw member and integrally with the jaw member support, respectively.

An advantageous embodiment of the instrument according to the invention includes a
shank at the distal end of which the jaw member assembly is disposed, wherein at
least one jaw member can be pivoted relative to the shank. The shank is, for
example, the afore-mentioned jaw member support relative to which the second jaw
member can be pivoted. It can also be provided that both jaw members can be

pivoted relative to the shank.

In a different advantageous embodiment it is favorable when the instrument

comprises two jaw member supports pivotal relative to each other, with one of the



two jaw members being arranged at a respective distal end of each jaw member
support. In this embodiment the jaw member supports form branches, for instance,
that are pivotal about a pivot axis orientated transversely to the proximal-distal
direction.

Thus the foregoing description especially comprises the embodiments of an
electrosurgical instrument defined hereinafter in the form of consecutively numbered
sentences:

1. An electrosurgical instrument having a proximal end and a distal end comprising:

- ajaw member assembly at the distal end including a first jaw member and a
second jaw member movable relative thereto, wherein the jaw members can
be transferred relative to each other from an opening position into a gripping
position in which gripping position they are arranged to be closer to each other
than in the opening position, each jaw member having at least one electrode
connectable to an electric power source and electrodes of both jaw members
being adapted to interact for sealing body tissue held between the jaw
members in the gripping position;

- actuating means for transferring the jaw members from the opening position
into the gripping position; and

- means for limiting the closing width of the jaw members when they are
transferred from the opening position into the gripping position,

characterized in that the means includes a plurality of limiting

elements at most two limiting elements of which are arranged at one jaw member

which limiting elements are in the form of an electrically insulating spacer

projecting from the jaw member in the direction of the other jaw member over a

sealing surface formed by the at least one electrode of the jaw member, wherein

at least one spacer thereof being arranged at a distal end portion of the jaw

member assembly.

2. The instrument according to sentence 1, characterized in that a total of only two

limiting elements in the form of spacers are provided.



10.

11.

12.

_9.

The instrument according to sentence 2, characterized in that the two spacers
are arranged at different jaw members.

The instrument according to sentence 2, characterized in that the two spacers

are arranged at the same jaw member.

The instrument according to any one of the preceding sentences, characterized

in that at each jaw member at least one spacer is arranged.

The instrument according to any one of the preceding sentences, characterized
in that two spacers arranged at a jaw member are disposed in the proximal-distal
direction at the same or substantially at the same position.

The instrument according to sentence 6, characterized in that the two spacers
are arranged transversely to the proximal-distal direction laterally adjacent each

other at the jaw member.

The instrument according to any one of the preceding sentences, characterized
in that at the distal end portion of the jaw member assembly exactly one spacer is
arranged.

The instrument according to sentence 8, characterized in that the spacer is

arranged in the center of the distal end portion.

The instrument according to any one of the preceding sentences, characterized
in that at least one spacer is arranged proximally relative to the distal end portion,

especially at a proximal end portion of the jaw member.

The instrument according to any one of the preceding sentences, characterized
in that at least one spacer is integrated in the at least one electrode of the jaw

member at which it is disposed.

The instrument according to sentence 11, characterized in that all spacers are

integrated in the at least one electrode of the jaw member to which they are fixed.



13.

14.

15.

16.

17.

18.

19.
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The instrument according to any one of the preceding sentences, characterized
in that at least one spacer is formed integrally with a support element of the jaw

member at which it is disposed for the at least one electrode of said jaw member.

The instrument according to sentence 13, characterized in that all spacers are
formed integrally with a support element of the respective jaw member at which

they are arranged for the at least one electrode of said jaw member.

The instrument according to any one of the preceding sentences, characterized
in that the instrument comprises a cutting means for severing body tissue held
between the jaw members in the gripping position thereof, wherein the cutting
means includes a cutting element that is or can be arranged transversely to the
proximal-distal direction between two sealing surface portions of the respective at

least one electrode of the jaw members.

The instrument according to sentence 15, characterized in that the cutting

element is held at one of the jaw members.

The instrument according to sentence 15, characterized in that the cutting means
comprises an actuating element for moving the cutting element in the proximal-
distal direction and for transferring the latter from a retracted position into an
advanced position, wherein during transfer body tissue held between the jaw

members in the gripping position thereof is severed.

The instrument according to any one of the sentences 15 to 17, characterized in
that at least one jaw member includes two separate electrodes each of which

forms a sealing surface portion.

The instrument according to any one of the sentences 15 to 18, characterized in
that at least one jaw member includes an electrode forming both sealing surface

portions.
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25.
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The instrument according to any one of the sentences 15 to 19, characterized in
that transversely to the proximal-distal direction at least one spacer is arranged

on each side of the cutting element.

The instrument according to sentence 20, characterized in that exactly one

spacer is arranged on each side of the cutting element.

The instrument according to any one of the preceding sentences, characterized
in that the means for limiting the closing width comprises at least one further
limiting element not configured as a spacer which is arranged proximally with
respect to the at least one spacer disposed at the distal end portion of the jaw
member assembly.

The instrument according to any one of the preceding sentences, characterized
in that the instrument includes a jaw member support for the first jaw member
relative to which the second jaw member can be pivoted for transferring the jaw
members from the opening position into the gripping position, and in that the first
jaw member can be pivoted relative to the jaw member support about a pivot axis
orientated transversely to a longitudinal direction defined by the jaw member
support.

The instrument according to sentence 23, characterized in that the means for
limiting the closing width comprises at least one further limiting element
configured as a first stop member that is disposed at the first jaw member as well
as at least one further limiting element configured as a second stop member that
is disposed at the jaw member support and interacts for limiting the pivoting
motion of the first jaw member relative to the jaw member support such that the

proximal end of the first jaw member is pivoted toward the second jaw member.

The instrument according to sentence 24, characterized in that the stop members
limit the pivoting motion so that upon interaction thereof the sealing surface
formed by the at least one electrode of the first jaw member is orientated in

parallel to the longitudinal direction defined by the jaw member support.
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30.

31.

32.

33.
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The instrument according to sentence 24 or 25, characterized in that the stop
members are in the form of steps of the first jaw member and of the first jaw

member support, resp., adapted to be attached to each other.

The instrument according to any one of the sentences 24 to 26, characterized in
that the stop members constitute guide members for guiding the first jaw member

during pivoting relative to the jaw member support.

The instrument according to any one of the sentences 24 to 27, characterized in
that a stop member is formed as oblong hole and the stop member interacting

therewith is formed as pin engaging in said oblong hole.

The instrument according to any one of the sentences 24 to 28, characterized in
that at least one stop member forms an adjustable actuator that is adjustable
relative to the first jaw member and relative to the jaw member support,

respectively.

The instrument according to sentence 29, characterized in that the actuator is

adjustable to be locked.

The instrument according to any one of the sentences 24 to 30, characterized in
that the stop members are arranged on a side of the first jaw member and of the

jaw member support facing away from the second jaw member.

The instrument according to any one of the sentences 24 to 31, characterized in
that the stop members are arranged on a side of the first jaw member and of the

jaw member support facing the second jaw member.

The instrument according to any one of the sentences 24 to 32, characterized in
that the stop members are formed integrally with a support element for the at
least one electrode of the first jaw member and integrally with the jaw member

support, respectively.
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34. The instrument according to any one of the preceding sentences, characterized

in that the instrument includes a shank at the distal end of which the jaw member

assembly is disposed, wherein at least one jaw member can be pivoted relative
to the shank.

35. The instrument according to any one of the sentences 1 to 33, characterized in

that the instrument comprises two jaw member supports pivotal relative to each

other, wherein one of the two jaw members is disposed at a respective distal end

of each jaw member support.

The following description of preferred embodiments of the invention serves for a

detailed illustration of the invention in connection with the drawing, in which:

Figure 1:

Figure 2:

Figure 3:

Figure 4:

Figure 5:

Figure BA:

is a perspective view of a first preferred embodiment of an
electrosurgical instrument according to the invention including a shank
and at the distal end thereof a jaw member assembly having two jaw
members movable relative to each other, the jaw members being

shown in an opening position;

is an enlarged view of detail “2” in Figure 1;

is a top view onto a distal end of the shank and a first jaw member of

the instrument of Figure 1;

is a top view onto the other jaw member of the instrument of Figure 1;

is an end-side view of the instrument of Figure 1 in the distal-proximal

direction, the jaw members adopting a gripping position;

is a view corresponding to Figure 2 in a second preferred embodiment

of the instrument according to the invention;



Figure 6B:

Figure 7A:

Figure 7B:

Figure 8A:

Figure 8B;

Figure 9A:

Figure 9B:

Figure 10A:

Figure 10B:

Figure 11A:

Figure 11B:

Figure 12A:

14 -

is a top view onto a distal end of the shank and a jaw member of the
second preferred embodiment of the instrument;

is a side view of the distal end of the shank and the jaw member
assembly of Figure 6, which is partly cut, with the jaw members
adopting the opening position;

is a representation of detail A in Figure 7A,;

is a representation corresponding to Figure 7A, with the jaw members

adopting the gripping position;

is a representation of detail B in Figure 8A,;

is a representation corresponding to Figure 7A in a third preferred
embodiment of the instrument according to the invention, with the jaw
members adopting an opening position;

is a representation of detail C in Figure 9A,

is a representation corresponding to Figure 9A, with the jaw members
adopting a gripping position;

is a representation of detail D in Figure 10A,

is a representation corresponding to Figure 7A in a fourth preferred
embodiment of the instrument according to the invention, with the jaw
members adopting an opening position;

is a representation of detail E in Figure 11A,;

is a representation corresponding to Figure 11A, with the jaw members

adopting the gripping position;
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Figure 12B: is a representation of detail F in Figure 12A,;

Figure 13A: is a representation corresponding to Figure 2 in a fifth preferred
embodiment of the instrument according to the invention, with the jaw
members adopting an opening position and a first jaw member being

spaced apart from stop members disposed at the shank;

Figure 13B: is a representation corresponding to Figure 13, the first jaw member

abutting against the stop members at the shank;

Figure 14: is a view corresponding to Figure 2 in a sixth preferred embodiment of
the instrument according to the invention, with the jaw members

adopting an opening position;

Figure 15: is an end-side view of the instrument of the sixth embodiment in the
distal-proximal direction, with the jaw members adopting a gripping
position;

Figure 16: is a representation corresponding to Figure 2 in a seventh preferred
embodiment of the instrument according to the invention, with the jaw

members adopting an opening position;

Figure 17A: is a side view of the embodiment according to Figure 16, with the jaw

members adopting a gripping position;

Figure 17B: is an enlarged representation of detail G in Figure 17A and

Figure 18: is a perspective representation of an eighth preferred embodiment of an

instrument according to the invention.

Figure 1 shows, in perspective representation, a first preferred embodiment provided
with reference numeral 10 of an instrument for sealing and cutting body tissue

according to the invention. The instrument 10 is in the form of a bipolar tubular shaft
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instrument having a handle 12 at a proximal end and a jaw member assembly 14 at a

distal end.

In the present case “proximal” and “distal” are to be understood as related to a user
handling the instrument 10. The user handles the instrument 10 at the proximal end
by the handle 12 and acts on body tissue by the distal end including the jaw member

assembly 14.

The jaw member assembly 14 is held at a straight shank 16 anchored in the handle
12. A mechanism known per se is arranged in the handle 12 and in the shank 16 so
as to move two jaw members 18 and 20 of the jaw member assembly 14 relative to
each other. For this purpose, the instrument 10 further includes an actuating means
22 which at the handle 12 comprises an actuating lever 24 operable by the user. By
pulling at the actuating lever 24 the jaw members 18 and 20 can be transferred in a
way known per se from an opening position shown in Figures 1 and 2 into a gripping

position.

In the opening position the jaw members 18 and 20 are spaced apart relative to each
other, which in the present case is also understood to be a spread position of the jaw
members 18 and 20 shown in Figures 1 and 2. The gripping position of the jaw
members 18 and 20 is only shown in the end-side view of Figure 5. In a side view the
jaw members 18 and 20 in the gripping position adopt a position relative to each
other, as itis illustrated for the case of further advantageous embodiments of the
instrument in Figures 8A, 10A, 12A and 17A. In the gripping position the jaw
members 18 and 20 are spaced apart from each other less than in the opening

position, which will be discussed hereinafter.

The shank 16 constitutes a jaw member support 25 at the distal end of which the first
jaw member 18 is pivotally supported about a pivot axis 26 orientated transversely to
the longitudinal direction defined by the shank 16. The first jaw member 18 can pivot
relative to the shank 16 about a comparatively small angular range and its distal end
is biased in the direction of the second jaw member 20 by a biasing means not

shown in the drawing, for example a spring element.
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The second jaw member 20 is pivotally supported on the shank 16 proximally with
respect to the first jaw member 18 about a pivot axis 28 orientated transversely to the
longitudinal direction of the shaft 16. A pulling member guided in the shank 16 in the
proximal-distal direction and not shown in the drawing can engage in a control gate
30 of the second jaw member 20 so that the latter is transferred, as afore-mentioned,
from the opening position into the gripping position by acting on the actuating lever
24. In so doing, the jaw member 20 pivots about the pivot axis 28 in the direction of

the jaw member 18.

For sealing body tissue the jaw member 18 comprises two electrodes 32 and 33
extending in the proximal-distal direction and being spaced apart from each other
transversely to the proximal-distal direction. Each of the electrodes 32 and 33 is held
in an electrically insulating support element 34 of the jaw member 18 which in turn is
disposed in a mount 35 by means of which the jaw member 18 is fixed to the shank
16.

In a similar way, the jaw member 20 has two electrodes 36 and 37 extending in the
proximal-distal extension and being spaced apart from each other transversely to the
longitudinal direction of the shank which in turn are mounted in an electrically
insulating support element 38. The support element in turn is arranged in a mount 39

by means of which the jaw member 20 is fixed to the shank 16.

The electrodes 32, 33, 36 and 37 are communicated via a connecting cable 40 of the
instrument 10 with an electrosurgical bipolar high-frequency generator not shown in
the drawing and can be energized by the same. For this purpose, a user can actuate

an actuating member 41 at the handle 12.

The electrodes 32 and 33 are usually located on the same potential, just as the
electrodes 36 and 37 the potential of which differs from that of the electrodes 32 and
33. In the gripping position of the jaw members 18 and 20 body tissue caught
between the same can be sealed by electrosurgery in that current flows between the

electrodes 32 and 36 as well as between the electrodes 33 and 37.
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Instead of two electrodes for each jaw member, also only one electrode could be
provided for each jaw member or else a larger number of electrodes could be

provided for each jaw member.

As afore-mentioned, the electrodes 32 and 33 as well as 36 and 37 are spaced apart
from each other transversely to the longitudinal direction of the instrument 10.
Furthermore, the support elements 34 and 38 include central recesses so that a
proximal-distal passage 42 is formed between the electrodes 32 and 33 as well as 36
and 37.

The instrument 10 comprises a cutting means 44 including an actuating member 45
disposed at the handle 12 as well as a cutting element 46 which can be acted upon
by the actuating member 45. The cutting element 46 is supported at the shank 16 to
be movable in the proximal-distal direction and can be transferred from a retracted

position (Figure 2) into an advanced position not shown in the drawing.

In the retracted position the cutting element 46 is arranged between truncated
pyramidal projections 47 and 48 of the support element 34 at the proximal end
thereof. From the retracted position the cutting element 46 can be shifted into the
advanced position only after transferring the jaw members 18 and 20 into the
gripping position, wherein it is moved in the passage 42. This permits severing body
tissue caught by the jaw members 18 and 20 and sealed by the electrodes 32, 33, 36

and 37 by means of the cutting element 46.

In order to achieve a reliable sealing of body tissue the instrument 10 includes a
means for limiting the closing width of the jaw members 18 and 20, hereinafter simply
abbreviated to “means” 50. The means 50 serves for limiting the closing width of the
jaw members 18 and 20 relative to each other when they are transferred into the
gripping position. In this way electric short-circuit between the electrodes 32 and 36
as well as 33 and 37 can be largely prevented. The body tissue to be sealed can thus

be manipulated in a more controllable manner and can be more reliably sealed.

The means 50 comprises two limiting elements 51 and 52 in the form of spacers 53

and 54, resp. The spacers 53 and 54 are electrically insulating. The spacer 53 is
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integrated in the electrode 33, namely at a distal end portion 56 of the jaw member
assembly 14. For example, the spacer 53 is arranged in a recess in the electrode. It
is also imaginable that the spacer 53 is formed integrally with the support element 34

and passes through the electrode 33.

The spacer 54 is arranged at a proximal end portion 57 of the jaw member assembly
14 and is integrated in the electrode 36. Thus the means 50 comprises two spacers
53, 54 disposed on opposite sides of the passage 42 and of the cutting element 46 to

be arranged thereto, at least one of which is arranged in the distal end portion 56.

The spacers 53, 54 project from the electrosurgical sealing surfaces formed by the
electrodes 32 and 33, on the one hand, and 36 and 37, resp., in the direction of the
respective other jaw member 20 and 18, resp. For example, the spacers 53 and 54
project from the electrodes 32, 33 and 36, 37, resp., by approx. 25 um to approx. 250
pm, more preferably by approx. 100 um to approx. 200 um.

As afore-mentioned, by the means 50 and thus by the spacers 53 and 54 short-circuit
of the electrodes 32 and 36 as well as 33 and 37 can be largely prevented. When the
jaw members 18 and 20 are transferred into the gripping position so as to catch body
tissue between them, the spacer 53 contacts the electrode 37 and the spacer 54
contacts the electrode 32 (Figure 5). In so doing, first the electrode 37 is contacted by
the spacer 53, because the jaw member 18 is biased distally in the direction of the

jaw member 20.

As aresult, by means of the instrument 10 an improved sealing effect can be
achieved in that short-circuit between the electrodes of the jaw members 18 and 20
can be prevented even when body tissue to be sealed has dimensions that are
definitely smaller than those of the electrodes 32, 33, 36 and 37. The jaw members
18 and 20 are supported relative to each other both distally and proximally and
further on both sides of the passage 42 by means of the spacers 53 and 54. When
transferring the jaw members 18 and 20 into the gripping position, thus furthermore
deformations and warping of the electrodes 32, 33, 36 and 37 as well as of the

support elements 34 and 38 thereof can be largely prevented.
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Moreover, it is of advantage that a total of only two spacers 53 and 54 are used so
that the sealing surfaces of the electrodes 32, 33, 36 and 37 are largely maintained.
In the area of the merely point-shaped spacers 53 and 54 the heat formed in the
current flow can expand so that even tissue areas that contact the insulating spacers

53 and 54 can be sealed.

Instead of the point-shaped spacers 53 and 54 shown here, also spacers of different
shape, for example strip-shaped, rectangular or triangular spacers can be provided.
The spacer 53 could also be integrated in one of the electrodes 32, 36 and 37 and

the spacer 54 could be integrated in one of the electrodes 32, 33 and 37.

Hereinafter a preferred second embodiment of the instrument according to the
invention illustrated only in sections in the Figures 6A to 8B is referred to, which is not
shown in the drawing itself but is configured just like the instrument 10, however,
apart from the differences described in the following. This applies mutatis mutandis to
the further advantageous embodiments of the instrument according to the invention
illustrated hereinafter as well.

The above-explained advantages achievable by the instrument 10 can be equally
achieved by the now explained further embodiments. For equal and equally acting

components and features identical reference numerals are used.

In the second embodiment of the invention according to Figures 6A to 8B the means
50 comprises a limiting element 60 in the form of a spacer 61 instead of the spacer
54. The spacer 61 is integrated in the electrode 32, viz. laterally next to the spacer 53
related to a direction transverse to the longitudinal direction of the instrument 10.
Thus in the second embodiment the jaw member 18 includes two spacers 53 and 61
at the distal end portion 56. During transfer of the jaw members 18 and 20 short-
circuit between the electrodes 32 and 36 as well as 33 and 37 can be prevented

especially efficiently at the distal end portion 56.

Other than shown in Figures 6A and 6B, the spacers 53 and 61 could also be

arranged at the electrodes 36 and 37.
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For limiting the closing width on the proximal side, in the second embodiment the
means 50 comprises two further limiting elements 62 and 63 in the form of stop
members 64 and 65, respectively. The stop members 64 and 65 are arranged
virtually on the proximal side of the pivot axis 26 on the side of the jaw member 18
and the shank 16 facing away from the jaw member 20 and are designed as
respective steps attachable to each other. The stop member 64 is formed integrally
with the mount 35 of the jaw member 18 and the stop member 65 is formed integrally
with the distal end of the shank 16.

When the jaw members 18 and 20 adopt the opening position, the stop members 64
and 65 are spaced apart from each other (Figures 7A and 7B). When the jaw
members 18 and 20 are transferred into the gripping position, the spacers 53 and 61
first contact the electrodes 37 and 36, respectively, as the jaw member 18 is biased
distally with respect to the jaw member 20. This results in pivoting the jaw member 18
about the pivot axis 26, wherein the proximal end of the jaw member 18 is pivoted
toward the proximal end of the jaw member 20. The pivoting motion is limited by the
stop members 64 and 65 which get into contact with each other (Figure 8B). This
results in the fact that the closing width of the jaw members 18 and 20 is limited on
the proximal side by the stop members 64 and 65. In the second embodiment
according to Figures 6A to 8B therefore no proximal spacer needs to be provided,

which nevertheless could be present, as a matter of course.

In a third embodiment of the invention shown in sections in Figures 9A to 10B the
limiting elements 62 and 63 of the means 50 are equally provided in the form of the
stop members 64 and 65. The stop member 64 in the third embodiment is configured
as adjustable actuator adapted to be fixed to the support element 34 in the form of a
screw 66. The screw 66 passes through a breakthrough 67 at the distal end of the

shank 16 the rim 68 of which forms the stop member 65.

By means of the screw 66 the closing width of the jaw members 18 and 20 can be
adjusted either by the manufacturer or by the user depending on how far the screw

66 is screwed into the support element 34.
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In the opening position of the jaw members 18 and 20 a head of the screw 66 has a
distance from the rim 68. The pivoting of the jaw member 18 about the pivot axis 26
and thus the closing width of the jaw members 18 and 20 on the proximal side is
limited by the fact that the head of the screw 66 abuts against the rim 68 when the

jaw members 18 and 20 are transferred into the gripping position (Figure 10B).

In a fourth embodiment of the invention partly shown in Figures 11A to 12B the
limiting elements 62 and 63 are equally provided in the form of the stop members 64
and 65. The stop member 64 is in the form of a pin 69 fixed at the support element
34. The pin 69 engages in the stop member 65 in the form of an oblong hole 70 fixed
at the distal end of the shank 16.

When the jaw members 18 and 20 of the fourth embodiment are transferred from the
opening position (Figures 11A and 11B) into the gripping position, the pin 69 can
move in the oblong hole 70 until it abuts against the end face thereof (Figure 12B).
This limits the pivoting motion of the jaw member 18 about the pivot axis 26 and thus
the closing width of the jaw members 18 and 20 on the proximal side. Moreover the
pin 69 and the oblong hole 70 constitute guide members for guiding the pivoting of

the jaw member 18 about the pivot axis 26.

In a fifth embodiment of the invention partly illustrated in Figures 13A and 13B,
limiting elements 71 to 74 of the means 50 are provided that are disposed on the
respective side of the jaw member 18 and of the shank 16 facing the jaw member 20.
The limiting elements 71 to 74 are stop members 75 to 78 the stop members 75 and
76 of which are formed by the proximal end of the support element 34. The stop
members 75 and 76 are disposed at an outer rim laterally adjacent to the electrodes

32 and 33, respectively.

The stop members 77 and 78 are arranged at the shank 16 somewhat distally from
the pivot axis 28, have a hook shape and encompass the support element 34. When
the jaw members 18 and 20 of the fifth embodiment adopt the opening position, the
stop members 75 and 77 are spaced apart from each other just as the stop members
76 and 78 (Figure 13A). When the jaw members 18 and 20 are transferred into the

gripping position, the jaw member 18 is thus pivoted about the pivot axis 26. The stop
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members 75 and 77 as well as 76 and 78 can get into contact with each other so as
to limit pivoting of the jaw member 18. This is illustrated in Figure 13B, wherein for
better visibility only the jaw members 18 and 20 do not adopt the gripping position but
the opening position. In this way the stop members 75 to 78 serve for proximal-side

limitation of the closing width of the jaw members 18 and 20.

Limiting elements and stop members as described in the foregoing with reference to
Figures 7A to 13B could also be provided in the first embodiment of the invention

according to Figures 1 to 5.

Moreover, limiting elements and stop members as described with reference to
Figures 7A to 13B are present in the sixth embodiment of the invention discussed
hereinafter and partly illustrated in Figures 14 and 15 for limiting the closing width of

the jaw members 18 and 20 there.

In the sixth embodiment the means 50 comprises at the distal end portion 56 only
one single limiting element 80 in the form of a spacer 81. The spacer 81 is disposed
on the distal side of the passage 42 between the distal ends of the electrodes 32 and
33 and is formed integrally with the support element 34. Compared to this, in the sixth
embodiment no spacer is integrated in one of the electrodes 32, 33, 36 and 37. This

could be equally provided, as a matter of course.

The spacer 81 is dimensioned so that in the gripping position of the jaw members 18
and 20 (Figure 15) the electrodes 32 and 36 as well as 33 and 37 still have a
distance from each other which approximately corresponds to the distance to be

obtained by the spacers 53 and 54.

Apart from the spacer 81, further spacers that are formed integrally with the support
element 34 and the support element 38, resp., could be provided at the jaw member

18 or at the jaw member 20.

Instead of the nipple shape shown in Figures 14 and 15, the spacer 81 could also

have a different shape and could exhibit, for example, a cylindrical, rib, tapered or
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truncated, pyramidal or truncated pyramidal shape. The spacer 81 could also be
arranged distally from the electrodes 32 and 33.

A seventh embodiment of the invention shown in Figures 16 and 17A differs from the
afore-explained sixth embodiment according to Figures 14 and 15 by the fact that in
the seventh embodiment the closing width of the jaw members 18 and 20 can be
limited on the proximal side by a limiting element 83 of the means 50. The limiting
element 83 is configured as spacer 84 disposed on the proximal side of the electrode
36 and formed integrally with the support element 38. The spacer 84 exhibits a strip
shape and projects from the support element 38 in the direction of the jaw member
18 just as far as the spacer member 81 projects from the support element 34 in the
direction of the jaw member 20.

When the jaw members 18 and 20 of the seventh embodiment adopt the opening
position, the spacer 84 is spaced relative to the support element 34 (Figure 16).
When the jaw members 18 and 20 adopt the gripping position, the spacer 84 can be
adjacent to the proximal end of the support element 34 and thus limit the closing

width of the jaw members 18 and 20 on the proximal side (Figures 17A and 17B).

Accordingly, on the proximal side of the electrode 33 or of the electrode 37 another
proximal spacer could be provided in the seventh embodiment. Equally the spacer 84
could be provided in the further embodiments of the invention explained here.

The foregoing description illustrates that all embodiments of the invention comprise at
least one spacer disposed at the distal end portion 56 of the jaw member assembly
14 for limiting the closing width of the jaw members 18 and 20 on the distal side. In
addition, a maximum of two spacers are provided for each jaw member 18 or 20. In
the gripping position the jaw members 18 and 20 therefore can rest on each other in
order to prevent electric short-circuits. At the same time a good sealing result can be
achieved, as the sealing effect of the electrodes 32, 33, 36 and 37 is not impaired by

the small dimensions and the small number of spacers.

Figure 18 in a perspective view illustrates an eighth preferred embodiment of an

instrument according to the invention denoted with the reference numeral 90. The
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instrument 90 likewise is a bipolar electrosurgical instrument and the advantages to
be achieved by the instrument 10 can also be achieved by the instrument 90. The

foregoing remarks are referred to in this respect.

The instrument 90 includes a handle 91 comprising two handle elements 93 and 94
adapted to be pivoted relative to each other about a pivot axis 92. Each of the handle
elements 93, 94 constitutes a jaw member support 95 and 96, respectively. At the
jaw member support 95 a jaw member 97 is distally fixed and at the jaw member

support 96 a jaw member 98 is distally fixed.

The jaw members 97 and 98 can exhibit all features and components which were
illustrated in the foregoing by the example of the jaw members 18 and 20,
respectively. For instance, the jaw member 97 can correspond to the jaw member 18
and the jaw member 98 can correspond to the jaw member 20, or vice versa. This
applies mutatis mutandis to the jaw member supports 95 and 96 in respect of the jaw
member support 25. When the handle elements 93 and 94 are pivoted relative to
each other about the pivot axis 92, the jaw members 97 and 98 can be transferred
from an opening position into a gripping position so as to grip body tissue to be

sealed.

The instrument 90, too, includes a cutting means 99 having an actuating member
100 disposed at the handle 91. A cutting element not shown in the drawing can thus
be shifted in the proximal-distal direction so as to sever body tissue caught between

the jaw members 97 and 98.
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CLAIMS

1. An electrosurgical instrument having a proximal end and a distal end comprising:
- ajaw member assembly at the distal end including a first jaw member and a
second jaw member movable relative thereto, wherein the jaw members can
be transferred relative to each other from an opening position into a gripping
position in which gripping position they are arranged to be closer to each other
than in the opening position, each jaw member having at least one electrode
connectable to an electric power source and electrodes of both jaw members
being adapted to interact for sealing body tissue held between the jaw
members in the gripping position;
- actuating means for transferring the jaw members from the opening position
into the gripping position; and
- means for limiting the closing width of the jaw members when they are
transferred from the opening position into the gripping position,
characterized in that the means includes a plurality of limiting
elements at most two limiting elements of which are arranged at one jaw
member, which limiting elements are in the form of an electrically insulating
spacer projecting from the jaw member in the direction of the other jaw member
over a sealing surface formed by the at least one electrode of the jaw member,
wherein at least one spacer thereof is arranged at a distal end portion of the jaw
member assembly.

2. The instrument according to claim 1, characterized in that a total of only two

limiting elements in the form of spacers are provided.

3. The instrument according to claim 2, characterized in that the two spacers are

arranged at different jaw members.

4. The instrument according to claim 2, characterized in that the two spacers are

arranged at the same jaw member.

5. The instrument according to any one of the preceding claims, characterized in

that at each jaw member at least one spacer is arranged.
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The instrument according to any one of the preceding claims, characterized in
that two spacers arranged at a jaw member are disposed in the proximal-distal

direction at the same or substantially at the same position.

The instrument according to any one of the preceding claims, characterized in
that at the distal end portion of the jaw member assembly exactly one spaceris

arranged.

The instrument according to any one of the preceding claims, characterized in
that at least one spacer is arranged proximally relative to the distal end portion,
especially at a proximal end portion of the jaw member.

The instrument according to any one of the preceding claims, characterized in
that at least one spacer is formed integrally with a support element of the jaw

member at which it is disposed for the at least one electrode of said jaw member.

The instrument according to claim 9, characterized in that all spacers are formed
integrally with a support element of the respective jaw member at which they are

arranged for the at least one electrode of said jaw member.

The instrument according to any one of the preceding claims, characterized in
that the instrument comprises a cutting means for severing body tissue held
between the jaw members in the gripping position thereof, wherein the cutting
means includes a cutting element that is or can be arranged transversely to the
proximal-distal direction between two sealing surface portions of the respective at

least one electrode of the jaw members.

The instrument according to claim 11, characterized in that the cutting means
comprises an actuating element for moving the cutting element in the proximal-
distal direction and for transferring the latter from a retracted position into an
advanced position, wherein during transfer body tissue held between the jaw

members in the gripping position thereof is severed.
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17.

18.
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The instrument according to any one of the claims 11 or 12, characterized in that
at least one jaw member includes two separate electrodes each of which forms a

sealing surface portion.

The instrument according to any one of the claims 11 to 13, characterized in that
transversely to the proximal-distal direction at least one spacer is arranged on

each side of the cutting element.

The instrument according to claim 14, characterized in that exactly one spacer is

arranged on each side of the cutting element.

The instrument according to any one of the preceding claims, characterized in
that the means for limiting the closing width comprises at least one further limiting
element not configured as a spacer which is arranged proximally with respect to
the at least one spacer disposed at the distal end portion of the jaw member

assembly.

The instrument according to any one of the preceding claims, characterized in
that the instrument includes a jaw member support for the first jaw member
relative to which the second jaw member can be pivoted for transferring the jaw
members from the opening position into the gripping position, and in that the first
jaw member can be pivoted relative to the jaw member support about a pivot axis
orientated transversely to a longitudinal direction defined by the jaw member

support.

The instrument according to claim 17, characterized in that the means for limiting
the closing width comprises at least one further limiting element configured as a
first stop member that is disposed at the first jaw member as well as at least one
further limiting element configured as a second stop member that is disposed at
the jaw member support and interacts for limiting the pivoting motion of the first
jaw member relative to the jaw member support such that the proximal end of the

first jaw member is pivoted toward the second jaw member.



19.

20.

21.
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24.

25.
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The instrument according to claim 18, characterized in that the stop members
limit the pivoting motion so that upon interaction thereof the sealing surface
formed by the at least one electrode of the first jaw member is orientated in

parallel to the longitudinal direction defined by the jaw member support.

The instrument according to claim 18 or 19, characterized in that the stop
members are in the form of steps of the first jaw member and of the first jaw

member support, resp., adapted to be attached to each other.

The instrument according to any one of the claims 18 to 20, characterized in that
the stop members constitute guide members for guiding the first jaw member
during pivoting relative to the jaw member support.

The instrument according to any one of the claims 18 to 21, characterized in that
a stop member is formed as oblong hole and the stop member interacting

therewith is formed as pin engaging in said oblong hole.

The instrument according to any one of the claims 18 to 22, characterized in that
at least one stop member forms an adjustable actuator that is adjustable relative

to the first jaw member and relative to the jaw member support, respectively.

The instrument according to any one of the claims 18 to 23, characterized in that
the stop members are arranged on a side of the first jaw member and of the jaw

member support facing away from the second jaw member.

The instrument according to any one of the claims 18 to 24, characterized in that
the stop members are formed integrally with a support element for the at least
one electrode of the first jaw member and integrally with the jaw member support,

respectively.
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